Synthesis of Gold(III) Complexes and Ligands

2,6-pyridinedicarboxylato gold(III) chloride (2)
In a fume hood, Ag 2 CO 3 (82.1 mg, 0.298 mmol) was added to an acetonitrile solution (10 mL) containing KAuCl 4 (75.6 mg, 0.200 mmol) and 2,6-pyridinedicarboxylic acid (36.6 mg, 0.220 mmol). The heterogeneous yellow reaction mixture was stirred for 16 h at room temperature at which time it was passed through Celite. The solution was concentrated to a crude yellow solid and washed with methanol. The desired product was isolated as an analytically pure yellow solid (7.0 mg, 0.018 mmol, 9% yield). X-ray quality crystals were grown by slow evaporation of an acetone solution of 2.
1 H NMR (500 MHz, CD 3 The title compound was prepared according to the procedure of Erker and coworkers. 2 Its 1 H NMR data match those found in this procedure.
N,N'-Bis(1,3,5-trimethylphenyl)-2,6-pyridinedicarboxamide
The title compound was prepared according to a literature procedure 2 and its 1 H NMR data match those in the literature. 3 
Dipotassium N,N'-Bis(1,3,5-trimethylphenyl)-2,6-pyridinedicarboxamidate (4)
The title compound was prepared analogously to 3. 1 H NMR (500 MHz, DMSO-d 6 ): δ (ppm) 8.13 (d, J = 7.6 Hz, 2H), 7.60 (t, J = 7.6 Hz, 1H), 6.64 (s, 4H), 2.15 (s, 6H), 2.01 (s, 12H). 13 
N,N'-Bis(2,6-diisopropylphenyl)-2,6-pyridinedithioamide
A round-bottom flask was charged with L (972 mg, 2.00 mmol), Lawesson's reagent (2.40 g, 5.93 mmol), and toluene (20 mL) under air. The reaction mixture was heated at 100 °C for 20 h and then cooled to room temperature. The heterogeneous orange mixture was filtered on a medium frit and the white solid washed with toluene. The filtrate was concentrated to an orange oil and subjected to column chromatography (5-10% EtOAc/hex). The desired product was isolated as a yellow solid (980 mg, 1.90 mmol, 95% yield).
1 H NMR (600 MHz, CDCl 3 ) ): δ (ppm) 10.75 (s, 2H), 9.06 (d, J = 7.9 Hz, 2H), 8.13 (t, J = 7.9 Hz, 1H), 7.43 (t, J = 7.8 Hz, 2H), 7.29 (d, J = 7.7 Hz, 4H), 3.02 (sept, J = 6.9 Hz, 4H), 1.28 (d, J = 6.9 Hz, 12H), 1.15 (d, J = 6.9 Hz, 12H). 13 
Dipotassium N,N'-Bis(2,6-diisopropylphenyl)-2,6-pyridinedithioamidate (7)
Ligand L (3.64 g, 7.34 mmol) was dissolved in THF (40 mL) in a glovebox. To the solution was added KH (589 mg, 14.7 mmol). Rapid gas evolution was observed and the reaction mixture was stirred for 4 h. The resulting precipitate was isolated on a fine frit, washed with hexanes, and residual solvent stripped under vacuum. (Note: Approximately 13% THF by mass remains even after prolonged exposure to vacuum and heating). The product was isolated as a pale yellow solid (3.13 g, 5.23 mmol).
1 H NMR (500 MHz, DMSO- 4 (131 mg, 0.347 mmol) in THF (7 mL) was added 7 (206 mg, 0.347 mmol) in a glovebox with the assistance of THF (3 mL). The red reaction mixture was stirred for 16 h and then passed through a thin pad of alumina. Methylene chloride was used to wash the alumina until the solvent eluted was colorless, indicating that none of the product remained on the alumina pad. The resulting solution was concentrated to an analytically pure red solid (147mg, 0.197 mmol, 57% yield). X-ray quality crystals were grown by diffusion of pentane into a DCM solution of 8 at -25 °C. 1 
N,N'-Bis(2,6-diisopropylphenyl)-2,6-pyridinediiminothiolate gold(III) trimethylsilanoate (11)
A scintillation vial was charged with 8 (148 mg, 0.198 mmol) and toluene (10 mL) in a glovebox. To the solution was added NaOTMS (24.0 mg, 0.214 mmol). The resulting homogeneous, pale red solution was stirred for 1.5 h at which time it was filtered via syringe filter and concentrated. The resulting crude solid was washed with hexane and placed under vacuum.
The desired product was isolated as a spectroscopically pure yellow solid (156 mg, 0.195 mmol, 98% yield). X-ray quality crystals were grown from a DCM/acetonitrile solution at -20 °C.
1 H NMR (500 MHz, CD 2 Cl 2 ): δ (ppm) 8.57 (d, J = 7.9 Hz, 2H), 8.32 (t, J = 7.9 Hz, 1H), 7.28-7.10 (m, 6H), 2.82 (sept, J = 6.9 Hz, 4H), 1.27 (d, J = 6.9 Hz, 12H), 1.14 (d, J = 6.8 Hz, 12H), -0.01 (s, 9H). 13 
N,N'-Bis(2,6-diisopropylphenyl)-2,6-pyridinediiminothiolate gold(III) trimethylthiolate (12)
A scintillation vial was charged with X (37.0 mg, 0.049 mmol) and toluene (4 mL) in a glovebox. To the solution was added NaSTMS (19.6 mg, 0.153 mmol). The reaction mixture immediately became dark red and was stirred overnight. The orange solution was filtered via syringe filter and concentrated to an orange solid. Following trituration with pentane, the desired product was isolated as an analytically pure orange solid (27.1 mg, 0.033 mmol, 67% yield).
1 H NMR (500 MHz, C 6 D 6 ): δ (ppm) 7.88 (d, J = 7.9 Hz, 2H), 7.20 (m, 6H), 6.76 (t, J = 7.9 Hz, 1H), 3.09 (sept, J = 7.0 Hz, 4H), 1.41 (d, J = 6.9 Hz, 12H), 1.29 (d, J = 6.8 Hz, 12H), 0.32 (s, 9H). 13 
N,N'-Bis(2,6-diisopropylphenyl)-2,6-pyridinediiminothiolate gold(III) bis(trimethylsilyl)amide (13)
A scintillation vial was charged with 8 (38.2 mg, 0.051 mmol) and toluene (4 mL) in a glovebox. To the solution was added NaHMDS (10.2 mg, 0.056 mmol). The resulting homogeneous, dark red solution was stirred for 15 h at which time it was concentrated to a crude red solid. The solid was dissolved in hexane, filtered via syringe filter, and concentrated to yield the desired product (25.1 mg, 0.028 mmol, 55% yield) as a spectroscopically pure red solid. Analytically pure material was isolated through precipitation from pentane at -20 °C, but at greatly reduced yield due to the high solubility of 13 even in hydrocarbons. X-ray quality crystals were grown from a saturated hexane solution at -20 °C.
1 H NMR (500 MHz, CD 2 Cl 2 ): δ (ppm) 8.59 (d, J = 7.9 Hz, 2H), 8.27 (t, J = 7.9 Hz, 1H), 7.27-7.02 (m, 6H), 2.85 (sept, J = 6.8 Hz, 4H), 1.27 (d, J = 6.9 Hz, 12H), 1.15 (d, J = 6.8 Hz, 12H), 0.07 (s, 9H). 13 
N-(2,6-diisopropylphenyl)-2-pyridinecarboxamide
The title compound was prepared according to the procedure of Bazan and coworkers. and THF (5 mL) in a glovebox. The flask was cooled to -78 °C on a Schlenk line and KAuCl 4 (48.6 mg, 0.129 mmol) added as a single portion. The reaction mixture became yellow within two hours and red overnight as it was warmed to room temperature. The reaction mixture was concentrated and the crude solid filtered through Celite using DCM. The filtered solution was concentrated to a red solid and purified by column chromatography (1:1 EtOAc:hexanes). The product was isolated as a spectroscopically pure orange solid (17.9 mg, 0.033 mmol, 26% yield). X-ray quality crystals were obtained by hexane diffusion into a DCM solution at -20 °C. 1 S--11
DFT Calculations
Density functional calculations were performed at the UC Berkeley Molecular Graphics and Computational Facility using the Gaussian 09 Suite. 5 Calculations were conducted using the B3LYP functional and SDD basis set for gold, except for Compound 8 in which LANL2DZ was employed. The 6-31+G(d) basis set was used for all other atoms during optimization and frequency calculations. All molecular orbitals are displayed with an isocontour value of 0.03.
